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Zusammenfassung 

PURPOSE: To obtain a picture with high picture quality independently of a^^e even when 
color reproduction density is limited by employing a color cowdinate space and applying 
•litffi^^j|Cjonipi%ssipn to a lightness and a saturation that takes a characteristic of the ©5ltK 
coordinate system and a characteristic of an output device into account. 

CONSTITUTION: A data input section 1 reads a picture of an original or the like and generates 
color density data. A 1st color conversion section 2 converts inputted color density data into 

ligHthiss^^UFiatibnflhu^^ system (L,a.n' coordinate system or L.u.v.coordinate system 

or the like in the Munsell system or uniform color space coordinate system). Then converted 
picture data are fed to a color compression section 4 without other modification, where the color 
is compressed or stored in a picture database 3. Moreover, when the stored picture data are fed 
to the color compression section 4, the lightness and the saturation are compressed without 
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changing the hue in a rate of reproduction available range of an output device 6. Actually the 
compression that takes the characteristic of the output device into account is required and since 
the color compression section 4 implements nonlinear compression corresponding to the 
characteristic, the picture H'ith high picture quality is reproduced. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
daiaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color compression method of a color picture 
image in the color picture image system which processes the picture image of a photograph etc. in 
printing, a newspaper, and a design field. 

[0002] In recent years, the development of the system which treats a color picture image in 
connection with a demand of color-izing of printed matter etc. using a computer is furthered 
briskly. In a color picture image system, since a reproducible concentration domain will be limited 
when reproducing a manuscript color to a display or printed matter, it is necessary to compress an 
original depth of shade. 
[0003] 

[Description of the Prior Art] Drawing 9 is explanatory drawing of the conventional example 1. 
Explanatory drawing of the conventional example 1 is shown in A. of drawing 9 , and the 
manuscript 90 of the color is read with the image scanner 91 of the color, it has a function 
different according to the class of an output unit 93, and when an output unit is the display of the 
color, each signal component of R, G, and B (red, green, blue) concentration outputs the output 
signal as a digital signal. When an output unit is a color printer, it outputs as a digital signal of 
each signal component of C, M, and Y (cyanogen, ********^ yellow) concentration. 
[0004] Even if it supplied these signals to the output imit 93 as they were, since the output unit 93 
could not reproduce all depth of shades, to fit in the domain which can reproduce an output unit 
93, it compressed into the average in the mean compression zone 92 with RGB coordinate (in the 
case of a display), and CMY coordinate (in the case of a printer), or was compressing into the 
non-line type with RGB (CMY) coordinate. The compressed result is outputted by the output unit 
93 (a display or printout). 

[0005] B. of drawing 9 is a graph which shows the relation between manuscript concentration (X- 
axis) and reproducible RGB concentration (Y-axis). The curve and ** which compressed ** into 
the reproduction curve of an ideal among drawing, and compressed ** into the average show a 
visual faithful reproduction curve. In above-mentioned A., an actual display can reproduce only 
the concentration of the domain shown by the dotted line with which it was underlined up and 
down as a color-reproduction domain to the color-reproduction curve of the ideal of**. For this 
reason, linear mean compression shown in ** is performed so that the mean compression zone 92 
maybe restored to this color-reproduction within the limits to manuscript concentration (RGB). 
[0006] Moreover, drawing 10 is explanatory drawing of the conventional example 2. Also in the 
example of a configuration of the conventional example 2 shown in A. of drawing 10 , the 
manuscript 90 of the color is read with the image scanner 91 of the color. RGB output fi-om this 
image scanner 91 is inputted into a transducer 94, is changed into lightness, saturation, and hue 
space (well-known L*, u*, v* space, etc.) here, and is supplied to the linear compression zone 95. 
In the linear compression zone 95, about lightness and saturation, linear compression is performed 
and a compression result is outputted in an output unit 93. 

[0007] B. and C. of drawing 10 show the compression property about each of lightness and 
saturation in the linear compression zone 95. That is, it compresses into a linear, respectively to 
become the domain of a reproducible lightness area and a saturation area in an output unit to the 
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reproduction property of an ideal. 

[0008] . . 

[Problem(s) to be Solved by the Invention] When RGB concentration of an input manuscript is 
compressed into an average like the above-mentioned conventional example 1 at a domain 
reproducible to a display or a printer, as shown in the graph of B. of drawing 9 , the problem that a 
gap occurs is between concentration **s suitable for human being's visual sense to curvilinear ** 
of the concentration which carried out mean compression. Moreover, although the non-line type 
compression which suited human being's concentration property with RGB (CMY) coordinate 
could be considered as A. of drawing 9 was explained, there was a problem that a hue will change 
in the combination of a color in that case. 

[0009] On the other hand, in the case of the above-mentioned conventional example 2, hghtness 
or saturation occurs from an output unit with the non-line type property shown as a soUd line to 
the lightness or saturation to input like the graph showing the relation between the lightness of the 
output device to the input of the manuscript lightness or saturation (X-axis) shown in drawin g 5 , 
or saturation (Y-axis). Therefore, in the method of the conventional example 2, if linear 
compression is performed in hghtness, saturation, and hue space (L*, u*, v* space, etc.), since the 
non-line type of torsion which space has, and the output unit shown in drawing 5 was 
unabsorbable, there was a problem that a quality picture image could not be acquired. 
[0010] This invention aims at offering the color compression suitable for visual feeling, and the 
color compression method with consideration to the property of an output unit. 
[0011] 

[Means for Solving the Problem] Drawing 1 is a principle block diagram of this invention, and A. 
is drawing showing the property in which reproduction when block diagram and B. uses a 
Mxmsell value is possible. 

[0012] In the configuration shown in A. of drawing 1 , the 1st color transducer changed into the 
lightness, the saturation, and the hue space-coordinates systems (******** system of coordinates, 
L*a*b* system of coordinates, or L*u*v*w system of coordinates) 1 suited the data input section 
in human being's feeling for the data of the depth of shade from the input section 1, and 2 suited 
them in them, and 3 An image database. While 4 is compressed into the domain [ saturation / 
lightness and ] which can reproduce an output unit, without changing a hue, the color compression 
zone which performs non-line type compression doubled with the property of the lightness of an 
output unit and saturation, the 2nd color transducer to which 5 performs coordinate transformation 
to the system of coordinates (RGB, YMC, etc.) of an output unit, and 6 are output units. 
[0013] In order that this invention may perform color compression suitable for visual feeling, the 
data of an image database are changed and stored in the data of lightness, saturation, a hue space- 
coordinates system, or ******** system of coordinates, and color compression which is not 
influenced by the hue by compressing lightness and saturation independently is realized. 
[0014] 

[Function] The data input section 1 reads the picture image of a manuscnpt etc., and depth-of- 
shade data generate it. The 1st color transducer 2 changes the depth-of-shade data inputted into 
lightness, saturation, and hue space-coordinates systems (******** system of coordinates or 
L*a*b* system of coordinates of equal color space system of coordinates, L*u*v* system of 
coordinates, etc.). The image data changed into the system of coordinates which correspond by the 
1st color transducer 2 is supplied to the color compression zone 4 as it is, and color compression 
is carried out, or it is stored in an image database 3. 

[0015] When the data of the depth of shade of a manuscript are changed into the Munsell value 
(Hghtness, saturation) by******** system of coordinates, the property of a reproducible Munsell 
value is shown in B. of drawing 1 to the manuscript Munsell value (quadrature axis). Within the 
limits of this, visually, a Munsell value reproducible [ with an output unit 6 ] is within the limits 
shown by the dotted line drawn on a top and the bottom, ** in this is the reproduction curve of an 
ideal, a reproducible property is a straight line shown in **, and since [ like the property (refer to 
B/ of drawing 10 /.) of the conventional example 1 ] it is not nonlinear, color compression suitable 
for visual feeling can be realized. 
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[0016] If the image data stored iri the im'age database l3 is suppHed to* the color compression zone 
4 when outputting the picture image of the image database 3 in which the data changed into the 
system of coordinates with such a property were stored to an output unit 6, lightness and 
saturation will be compressed, without changing a hue into the reproducible domain of an output 
imit 6 with the property of the straight line of B. of above-mentioned view 1 . However, the 
compression which took the property of an output unit into consideration in fact is required, and 
since non-line type compression corresponding to the property is also performed in the color 
compression zone 4, a quality picture image becomes reproducible. 

[0017] Color conversion of the image data compressed by the color compression zone 4 is carried 
out to the system of coordinates (in the case of RGB and a printer, it is YMC when it is a display) 
with which the 2nd color transducer 5 is supplied and an output unit 6 is equipped, an output unit 
6 is supplied, and an output is performed. 
[0018] 

[Example] Drawing 2 is a system configuration view of an example. It is the property view of the 
output device concerning [ explanatory drawing of a drawing 3 man cell display system and the 
drawing 4 concerning explanatory drawing of L*a*b* and L*u*v* system of coordinates / 
drawing 5 ] lightness and saturation. 

[0019] The 1st color transducer to which 10 performs a scanner and 1 1 performs color conversion 
in drawing 2 to L*a*b* system of coordinates (or it is the same L*u*v* system of coordinates and 
the following) (it corresponds to 2 of drawing 1 ), 12 the image data of L*a*b* system of 
coordinates The image database to store, the color compression zone to which 13 performs color 
compression to the reproducible concentration of display display, the 2nd color transducer to 
which 14 carries out coordinate transformation of the L*a*b* system of coordinates to RGB 
system of coordinates used with display display, and 1 5 Display display. The color compression 
zone to which 16 performs color compression to the reproducible concentration of print 
equipment, the 2nd color transducer from which 17 changes L*a*b* system of coordinates into 
YMC system of coordinates used with print equipment, and 1 8 are print equipments. 
[0020] Each system of coordinates which use lightness, saturation, and a hue here using drawing 3 
and the drawing 4 are explained. Drawing 3 shows a ******** display system. This display 
system is 3-dimensional system of coordinates, A. of drawing 3 expresses the coordinate seen 
from the upper part, the radius of each circle of a concentric circle expresses saturation (it is called 
Cxhroma), and the line prolonged in a radial from a center expresses a hue (it is called H:Hugh) 
by the orientation (angle). Furthermore, the coordinate of the cross section passing through the 
central point of a circle shown in A. is shown in B. 

[0021] The axis of ordinate of the coordinate of B. expresses lightness (it is called V: value), and, 
in the "black" best edge, the lowest edge expresses "white." The quadrature axis of B. expresses 
the saturation (C) in the hue expressed with the radial line shown in above-mentioned A. The 
dotted line of this B. expresses a theoretical limitation typically. Although the coordinate consists 
of this ******** display system so that human being's feeling may be suited when displaying a 
color Although the reproducible domain which output imits (a display, printer, etc.) have is fixed 
within the limits within this coordinate and being compressed by differing according to the 
property of equipment Since the hue (Hugh H) is expressed with the concentric circle, it can 
compress saturation (chroma C) and lightness (value V) into a reproducible domain, without 
changing a hue. 

[0022] A. of drawing 4 is Hugh (hue), such as Munsell color system expressed by the L*a*b* 
equal color space, and B. of drawing 4 is Hugh, such as Mimsell color system expressed to the 
L*u*v* equal color space. As for these, what ** also displays a 3-dimensional ******** display 
system as an equal color space on a 2-dimensional coordinate. In A., a quadrature axis expresses 
a*, an axis of ordinate expresses b*, both coordinates express saturation (C) and a hue (H), the 
distance from the central point of an ellipse expresses lightness, "L*" in L*a*b* means lightness, 
and the curve prolonged from the central point changes with hues, respectively. In B. of drawing 
4 , a quadrature axis is u*, an axis of ordinate is v*, and it has the same meaning as a* of A., and 
b*. 
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[0023] If the example of drawing 2 is explained here and" a manuscript will be read with a scanner 
10 it will decompose into the depth of shade of RGB about the color picture image of a 
m^uscript, each digital signal will be outputted, and color conversion of this signal will be 
carried out in the 1st color transducer 1 1 to L*a*b* system of coordinates, hi addition, it is earned 
out by the technique with the same said of other system of coordinates (L*u*v* etc.). 
[0024] Coordinate transformation of L*a*b* at this time is performed as follows by the law of 
cm (the international Ughting committee). r^no c i 

(1) Conversion to an XYZ color coordinates from RGB system of coordinates [0025] 
[Equation 1] v ^ \ 
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[0026] Since the numeric value of RGB system of coordinates contains a negative value, 
conversion on this XYZ color coordinates coordinate changes this into XYZ which is the system 
of coordinates of only a positive nimiber. , * * 

(2) XO in the case of the conversion light from XYZ system of coordinates to an L*a*b* system 
coordinate, YO, and ZO If it is the value of the following criteria To each value of xO -98.072Y0 
=100.0Z0 =118.225X, and Y and Z, corresponding to the following conditions, xt, yt, and zt can 
be calculated and each value of L*, a*, and b* can be acquired. 
[0027] 
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[0028] The image data expressed with L*a*b* which carries out like this and was obtained by 
conversion by the 1st color transducer 1 1 is stored in an image database 12. When outputting data 
from this image database 12, compression is performed by the color compression zones 13 or 16 
by whether the equipment outputted is the display display 1 5 or the print equipment 1 8. 
[0029] This color compression zone 13 compresses data into a lightness domain just reproducible 
[ with a display unit ] to hghtness (L*) first, and compresses data into a reproducible saturation 
domain about saturation (a*b*) succeedingly. Here, in consideration of the property of the 
lightness of an output unit, or saturation, as the solid line of drawing 5 shows, compression un- 
****** about hghtness and saturation is performed simultaneously. By the 2nd color transducer 
14 it continues, and coordinate transformation to the system of coordinates (RGB) of the display 
display 15 is performed, data are outputted to the display display 15 and a display is performed. 
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[0030] When outputting to the print equipment 18, while data' are compressed into a domain 
reproducible about lightness and saturation reproducible to a printer in the color compression 
zone 16, non-line type compression doubled with the property of an output unit is also performed. 
In the 2nd color transducer 1 7, it is continuously changed into YMC coordinate which is the 
system of coordinates of a printer, a conversion output is supplied to the print equipment 18, and a 
print is performed. 

[0031] Drawing 6 is a block diagram of the example 1 containing the internal configuration of the 
above-mentioned color compression zone. Although it is a configuration in case a database is not 
included in this example, when a database is included like a configuration of being shown in the 
above-mentioned view 2 , it is the configuration same about a color compression zone. 
[0032] The 1st color transducer firom which 60 changes the signal of RGB system coordinate into 
an L*a*b* (or L*u*v*) system coordinate in drawing 6 (it corresponds to 1 1 of drawing 2 ), The 
data of a non-line type compression output corresponding to the input lightness which a lightness 
compression zone equips with 61 and an output unit equips with 62 are used as a table. The data 
of a non-line type compression output corresponding to the input saturation which a saturation 
compression zone equips with the stored lightness property store section and 63, and an output 
unit equips with 64 are used as a table. The stored saturation property store section and 65 are the 
2nd color transducers (it corresponds to 13 or 16 of drawing 2 ) which change an L*a*b* (or 
L*u*v*) system coordinate into the system of coordinates (RGB, YMC) of an output unit. 
[0033] While the digital signal of RGB which generated the operation of drawing 6 with the 
scanner etc. compresses into the lightness domain which can reproduce an output imit about L* 
(lightness) which changed into L*a*b* (or L*u*v*) system of coordinates in the 1st color 
transducer 60, and was generated by the conversion, it is performed using the data of the lightness 
property store section 62 in the compression non-line type [ about lightness ] corresponding to the 
property of an output unit. 

[0034] The property data with which the saturation compression to the reproduction domain of the 
saturation which this output L** is supplied to the saturation compression zone 63, signal a* fi-om 
the 1st color transducer 60 and b* are inputted, and an output imit has, and the non-line type 
compression corresponding to the saturation property of an output unit were stored in the 
saturation property store section 64 It uses and performs and output a** and b** occur, with output 
L*' of the lightness compression zone 61a color ~ a transducer — 65 ~ supplying — having ~ here 

— an output unit — a modality — having corresponded — RGB ~ system of coordinates — or — 
YMC — system of coordinates ~ changing ~ having ~ drawing — six — an example — a 
display — display ~ supplying — RGB ~ system of coordinates ~ an output — it is — R ~ * ~ G ~ * 
~ B ~ ' (differing fi-om R, G, and B to input) Three signals to express occur. 

[0035] With the configuration shown in the above-mentioned drawing 2 and the above-mentioned 
drawing 6 , although L*a*b* system of coordinates or L*u*v* system of coordinates is 
performing color conversion, since in the case of these system of coordinates asymmetry of a hue 
has arisen as are shown in drawing 4 and saturation becomes large, if color compression is 
performed, a hue may shift. 

[0036] in order [ then, ] to avoid such a problem ~ the above-mentioned view 3 ~ an explanation 

— man the bottom — a cell ~ system of coordinates — the system configuration in the case of 
performing color conversion is explained, referring to drawing 2 In this case, in the system 
configuration of above-mentioned view 2 , the 1st color transducer 1 1 changes the input signal of 
RGB system of coordinates into the hue (Hugh H) and lightness (value V) saturation (chroma C) 
which are the signal of ******** system of coordinates, and the image data of a ******** system 
is stored in an image database 12. the color compression zones 13 and 16 man each — a cell ~ 
system of coordinates — a signal — inputting — man each — a cell — a system ~ a coordinate — 
******** ~ it compresses and conversion to the system of coordinates (RGB, YMC) 
corresponding to the display display 15 and the print equipment 18 which are each output unit in 
the 2nd color transducer 14 and the 2nd color transducer 17 is performed 

[0037] The configuration of the example 2 containing the color transducer of these ******** 
system of coordinates is shown in drawing 7 . It is the example which does not contain a database 
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like [ this example 2 ] the configuration of the above-mentioned drawing 6 . In drawin gj , 
although 70-75 are the equipments of the same name as 60-65 of above-mentioned view 6 , the 
functions differ. 

[0038] If an operation is explained and the digital signal of RGB will mput from a scanner, it will 
change into the ******** system of coordinates which consist of each signal component of H, V, 
and C in the 1st color transducer 70. While compressing into the lightness domain which can 
reproduce an output unit about V (lightness) generated by conversion, compression non-line type 
[ about lightness ] corresponding to the property of an output unit is performed using the data of 
the lightness property store section 72. The output V is supplied to the saturation compression 
zone 73 with signal C fi-om the 1st color transducer 70, and saturation compression to the 
reproduction domain of the saturation which an output unit has here, and non-line type 
compression corresponding to the saturation property of an output unit are performed using the 
property data stored in the saturation property store section 74. the [ compression output C of the 
saturation from this saturation compression zone 73, Ughtness compression output V, and ] ~ 
output H of the hue of 1 color transducer 70 is inputted into the 2nd color transducer 75, and color 
conversion is carried out to RGB system of coordinates (display) or YMC system of coordinates 
(printer) which an output vinit uses here 

[0039] Drawing 8 is a block diagram of the example of the color transducer which changes image 
data into ******** system of coordinates. As shown in A. of drawing 8 , if RGB data generated 
in the scanner 80 input, the color transducer 85 changes RGB data into ******** system of 
coordinates using the coefficient beforehand set as table 85a, and stores them in data ** **** 86. 
In addition, in the color transducer 85, it can also constitute so that it may change into the data of 
L*a*b* system of coordinates or L*u*v* system of coordinates. 

[0040] Table 85a used by the above-mentioned color transducer 85 is calculated by the 
configuration shown in B. of drawing 8 . In B., the color patch 8 1 which has performed the 
colorimetry beforehand is read in a scanner 80, and the RGB data 82 input into learning and the 
coefficient calculation section 84. Corresponding colorimetry data are inputted into learning and 
the coefficient calculation section 84 from the colorimetry data hold section 83 of the color patch 
81. Learning and the coefficient calculation section 84 search for the combination of colorimetry 
data and RGB data, and total of a conversion error determines that leaming of a neural network or 
the coefficient of a masking operation will become the minimum. This coefficient is stored in 
table 85a, and is used for the color conversion by the color transducer 85 shovm in above- 
mentioned A. 
[0041] 

[Effect of the Invention] The manuscript which is not influenced by the hue even if the color- 
reproduction concentration of an output unit is restricted by performing non-line type compression 
which took into consideration the property of color system of coordinates and the property of an 
output unit about lightness and saturation as image data using the color coordinate space 
expressed with lightness, saturation, and a hue according to this invention can perform a faithful 
color reproduction. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. Li the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The data input section which reads a manuscript and generates depth-of-shade data in 
the color compression method of a color picture image. The 1st color transducer which receives 
the depth-of-shade data from the data input section, and is changed into the image data of equal 
color space system of coordinates (L*a*b*, L*u*v*) or ******** system of coordinates. The 
color compression method of the color picture image characterized by having the color 
compression zone which compresses the image data changed by this 1st color transducer into the 
concentration domain which can reproduce an output unit. 

[Claim 2] The color compression method of the color picture image characterized by taking out 
image data from the image database which stores the image data from the above-mentioned 1 st 
color transducer, and this image database in a claim 1, and supplying the above-mentioned color 
compression zone. 

[Claim 3] The data which the above-mentioned color compression zone was equipped with the 
lightness compression zone and saturation compression zone which perform compression to a 
concentration domain reproducible by the output unit and non-line type compression suitable for 
the property of the lightness of an output unit and saturation in claims 1 or 2, and carried out this 
color compression are the color compression method of the color picture image characterized by 
being changed into the color system of coordinates of an output unit by the 2nd color transducer, 
and being outputted from an output imit. 



[Translation done.] 
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♦NOTICES* 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRA WINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the principle block diagram of this invention. 

[Drawing 2] It is the system configuration view of an example. 

[Drawing 3] It is explanatory drawing of a ******** display system. 

[Drawing 4] It is explanatory drawing of L*a*b* and L*u*v* system of coordinates. 

[Drawing 5] It is the property view of the output imit about lightness and saturation. 

[Drawing 6] It is the block diagram of the example 1 containing the internal configuration of a 

color compression zone. 

[Drawing 7] It is the block diagram of the example 2 containing the internal configuration of a 
color compression zone. 

[Drawing 8] It is the block diagram of the example of the color transducer which changes image 
data into ******** system of coordinates. 

[Drawing 9] It is explanatory drawing of the conventional example 1 . 
[Drawing 10] It is explanatory drawing of the conventional example 2, 
[Description of Notations] 

1 Data Input Section 

2 1st Color Transducer 

3 Image Database 

4 Color Compression Zone 

5 2nd Color Transducer 

6 Output Unit 



[Translation done.] 
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^MM^ (L*a*b*. L*u'!ev*) ^fcli'7>-k 
EEifUBS tcmi&&-r -5 c t s :^ ^ -HH^o^^ 

[0 0 0 1] 

[0 0 0 2] 3£¥, ^JS!l#i^cD:^^-'fl:©M^tc^Vi3 

> fcf ^ - ^ S ffi T;^7 ^ -Pl^^ii -5 v'X^ A <D|S^7)t 
[0 0 0 3] 

^-co-r ^->?x4^v^ 9 O^^K^n, ^cotil 

^. ai:^^M;0^:^^-"<^^-<X>^WO^'&. R-G- 
B (p^yF. ^u->, :;^;^-) wmn^m'^^^i^'^'r 

OJ©^. C • M • Y (5^r>. Tif>^. -YXD-) a 

[0 0 0 4] cne.o^^f*, -ecf>^*ta:^se9 3tc 

^tiEl&LT'b, tfJ:fj^^9 3Ji^T(^feai^S:^^"r^il 
^:75tT^;^ViOT, a:^»E9 3 7&«^3lpJll7a:t3&H»CiK 

l^tCJEagSfT3?&\ ^fc«RGB (CMY) J^^-C#ll 



2) 4^^^6-9 0 3 5 1 

2 

HtZffiffi^fT-^T^^^fco KfiS5n?t^:^tttti:^7^®9 3 

[0 0 0 5] ^9c^B. f^MSSSS (X«) t^^pJfig 
;5:RGBiiSe (Y$fi) <^il^=£^-r>:^^ >^^^^o ^ 

(Dmmo^^nmm\z.n\^xn^<r>^-<7.-fv>{\%. -a 

j^? (RGB) (c^UX, ^(Z)feM3S^Hf^»C«^^J;3 
[0 0 0 6] ^fc. ^1 0fit?e*^2cDift§g^'eab^o 

m9 0^tiy—(D-( ;^—-JX^^±9 l\z^r)^^Mi^ 
C(D-r^->?X=^-^:?-9 1 A^e<^RGBtti:^Jtt. 

[0 0 0 7] mi 0<DB, JfctJfC. (iUnTffifiS^9 5 

^n^n^)=:T\zm^r^o 

[0 0 0 8] 

\znm'^mf3i^m\zW'i^\zsmvrcm'^, b!9ob. <r> 

30 ^^y\zm-r^^\z, ^m&^\^tz.^^<r>mm<^\zn 

tVi5Pg^*t^-5o 09(DA. {C^LT^?gUfc 

^^(c, RGB (CMY) mmxKmo^umwmz'^'o 

[0 0 0 9] ±mmm 2 <om^. m 5 \z7^^u 
mmm^f^\tMm (xw tDXi2\zn'r^mti^n^ 7. 

xti'r^mm.^tz.\mmznvm:mxm^i^mm<o 
40 ^mz^x}mi2mwt'^^'^u^it.\mm^%^'^^o ^ 
-pt. ^^m2(D:^^x\% mm, mm, ^n^m (l 

[0 0 10] ^mm\'i,mnf^mn^z^-:>f^^BE.m, i^xs 

[0 0 11] 

50 mm^m^i-t^it^o^^wt^ mut.^^'mo:>mMm^ 
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3 

m-v^o, A. b. \t^>±:)um^m^^:ftm 

m^'^^^tl. « a » b *^g^^:tfiL « u # V * 

ihtimmommm (rgb. ymc^) -^jg^^^^^^fr 
CO 0 1 3] y^^m\tm%mm'^\z^'oft^BEm^n^ 

L. mm. mm^myLvxf£^^^z,tx^mzti:^^ 

[0 0 14] 

:^^*;tlii^^€i^raj^^^OL * a * b L 

* u * V # mm^^) tc^is-r^o m i 2 iccfc 

[0 0 15] ^icDB. \z\x mm<D^wkm(D^-^^ 
'^>'^)vmmmz^^-?>'^)],m mm. mm) \z^m 
bfc^^. mm'^>'t)vm (mm \z^\^xmm!mu 

^>^L)vm.<o^^fi^m^nx\^^^o ZLo:>^a:>o\tmM<D 30 

nnx\%w^mznm^m^^mi.m\z7^^mmxtb 

^^m\<nm^ (01OOB. a^^^uim 

So 

[0 0 16] ^(j>^^um'^^m-o^m.%\zm!».^nfz. 

Ee^xwr^t-^^, nm.^-^^-7.z\z'^m^mtM 
ia7=-^;&tejEEiffi»4tc^j5&$nsi:, ±ib0iob. 

[0 0 17] ^JEiS&IB4-CJEffl$n>5:l®l^5^-i5'«. ^ 



4#^^6-9 0 3 5 1 

4 

CO 0 1 8] 

CUSSI^J] ^2«^SS«?g6D>^X5^A:K^0T*S. 0 3 
v^-fe^l^^^^StOiffiigH, E34friL*a*b*, L ^e^ u 

CO 0 1 9] 02tr:feliT, 10J^X^^:h. 1 1 tiL 

1 2 t^L * a « b *MlilS<75@il^5^-^§»«ftTS®^ 
5^"^ ^-X. 13 Ji5^>f X 7^l^-f ^^^MCO^^WIg 

mM^^m^^^'^^mmm. i4ttL*a*b*^^ 

X>^l/-r^^^®T^-rSRGBJ^^?^^jS 

a 1 6 :/u > vmuo^n'^^^^^^wm^n'b 

^mfl&aP, 1 7tiL*a*b*^^?^^>^U>hS©^ 

CO 0 2 0] ^z.xm. ^A^m^^^xmrn-^m-^ 
A. \%}im^^%it.^m^m., nL-no>^no>^mt 

mm (C : ^a-rti^^^) §SU ^''Od^SSfcltt^trm 

tXS«^Ji-e<D:;^fnJ (^*) »CJ:Dfe« (H: 

^) ^^To $^tc, A. tC^'rP3cD^f>/i>^^£Mserffi 

CO 0 2 1] B. o^mm<omm\tmm (v : non,-t 
^^^) ^^b, :gT^t3: ri^j , mjtm\^ raj 5^ 
fo B, o^m^\t, ±iBA. tc^TiS:ltJt^o>«i-rSTfe 

ffifCiSttS^^ (C) S^fo COB. (Z>^m3S^e?J 

^■r s ^-g- }c A ra tc 5 ci: 5 ^ nr 

ViS?&t. (5^^X7?^K^:?'U>:$^^) 7&ti^^ 

i^U^C) tmm (A*Ua.V) SMi^oJIg^KJcjEfig 
CO 0 2 2] 04c^A. tiL*a«b«^^fe^KI::<t 
4 COB. liL'!eu>!ev*l%^fi^ffl(C^bitV>-tJP^ 

fcoT^So A. (om^m^t^si^, m^edfi^h^^^ 

U Mi®Sfr<t05^ffi (C) i^ffi (H) ffiP3 
<Dfp*bM.i!>^^(omBf)^mm^^V. a^h^<Df^(D 

rL#j f-i>;a7&^eMz/sffi«i«^n 

1^^?&W*-C^I3. A. <z>a*, b*tl^:^<0]ti|fc*^ 
CO 0 2 3] c:2:T0 2<^)^iSfi?!l^ifi?i-r'5t. x=^^ 
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^1 o\z^r)mm^m^M^t.. mm(Dt!9-mmz^ 

[0 0 2 4] Z.(Om<0, L * a * b « O^S^glt^i. C* 



(1) RGBmum^^xYzm^?^'^<^^^ 

[0 0 2 5] 

[an 



/ \ / 



\ / \ 



X 
Y 
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0.608 
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0 



0.174 0. 200 
0.587 0. IH 
0.066 1.112 
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R 
G 
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[0 0 2 6] z:(DXYZm'&L^M^^<D^^\X RGB 

T ^ X Y Z IC^mt* S 'fo © T ^ ^ 0 
(2) XYZ^J^?^dieL*a*b*^^M'\£^^^ 
3to:>J©'&<OXo , Yo . Zo ^*<7><fc'5:^S^<7)^i:-r 
St. 

Xo =9 8. 0 7 2 

X/Xo > 0.008856 
X/Xp ^ 0.008856 ^ 



xt = 



^Yo =10 0. 0 
Zo =118. 2 2 5 

X. Y. Z(D^m^zMVr, :^<D^mzM^vr, x 

t. yt, z tCDti-gt<£fToT. L*. a*, b*a)^ 
20 [00 2 7] 
(K/Xo ) 

7. 787 X/Xo + 16/116 



Y/Yo > 0.008856 ^ yt= (Y/Yo ) '''' 

Y/Yo ^ 0.008856 vt= 7.787 Y/Yo + 16/116 



Z/Zo > 0.008856 
Z/Zo ^ 0.008856 «^ 



1/3 



2t= (Z/Zo ) 

zt= 7.787 Z/Zo + 16/116 



L*" = 116yt-16 
a'^' = 500 (xt-yt) 
= 200 (yt-zt) 

[0 0 2 8] Ji^urmi^^m^i lT(O^8itC.fc0 

n^ntc'L * a * b ^T^-risi^T^— 

&^mmi 5;o>7^u>h^®i 8x$>^fi^\z^r)^EEm 
mis ^ft\t 1 6 \z^K>mm^tyti^^ 
[0 0 2 9] z.<D^Bm^i 31^. ^irmm (l*) l;: 

iEi^b, 51^)^^. (a*b«) tc::>ViTM^irtl 

m, mm\z'D\^^xi¥mmy3iBmi>mm\zfft:^n^o m^^ 

T, ^2fe^^SSl4T. y^^:K':fU^^m^Ml B(D 

mmj^ (RGB) ^cDjgg^^^^^ffv^ x-fX7'i/'<^ 



[0 0 3 0] T'uvh^Mi 8^m:^7'rsJ©'a^J;i, -feffi 

ifiSgg 1 6 tdiSViT. >^\zWM^te^^^^^'0^^ 

\z'D\.^xnm'^m-^tMm\zy'-i$^ ^jEEiSf s tmzmti 
mm<DW^]z^t>i±-^t^Bm<oBishff'!bn^o m^x 

cmu\z^m-^n. ^mmtif)^^')>hmmiB\zmf^^ 
•^nx:f^)>hi)mt>n^o 

[0 0 3 1] 06 \t±m(o^Bi^mof^m^^^^tsm 

[0 0 3 2] 0 6»wi5l.>T, 6 Ot*RGB?^^^OM^ 
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* a * b * (^fc«L * u * V *) ^kW^^^^-^ 

1 ^wsm m2(n\\ \znii&) . 6 1 \mm&m 

(^:/£:tiL*u* V*) 5^J^^^m:^g®(^J^g5^ (R 
GB, YMC) \ZWm'^'m2^^WkU (^2<^13^ 

[0 0 3 3] S6(Z)i&mi, X^^:f^*Cc±;D^^L.rc 

RGB (D'rv^y\^mmi'^m i ^iS^SB e o tc^fev^r. l 

*a*b* (^;?£:JiL*u * V*) ^l^?(^tc:^«U ^ 

CO 0 3 4] ClCOm:^L*' r^^ffl»gfiS6 S^N-^jl^^ 

:f3a*', b** ggSEEEiieSee 10tti:f3L 

a«(C^l6;L:tRGBJ^^?^^&«YMC*g?g-\^ft 

0 6<^0!n?«T^^^x:/w^^^M^#t*&-r^R 

GBj^^^<Dttl:^-efeSR' , G* . B' iXii-r^ 
R. G. Bt^;^-&c:i^^T) co3::)om-^3&^%^T 

So 

[0 0 3 5] ±IB(^>S 2 Rt^H 6 (C^-r«J^t?«, L * 30 

BL * b *^^5S^;/s:«L * u * V ^mmmz^o^m^ 

So 

[oosej-eciT, z.<D^^y3:mm^mmT^^tiib 

\z. ±82a3T^i39b;tv>"fe;i'S©?^©fi^«£fT5 
«'&©>'X7^A«}J5fe^£S2<£#fi8L;5:;&«^Uig^'rSo 

gpi lfiRGBffi«3K<DA:^e^^'T>-lr;^^g^oM 4£? 

#T3&sfiffl (fciir-H) , (AUoL-v) mm 
n^>±)immm\zr)}.^xw^^m>. f^2^m«^mi 

4, ^2fe^«ffll 7T^en^notfi:^S^®T3&S7^^ 
(RGB. YMC) -^O^ift&fT^o 

[0 0 3 7] ;i<o'7>ir;p^©^ofe^^ft«[P$^t^sg|fi 
«pti2cD«ij^€r®7(c^'ro z,(Dmmm2^±m(Dm6a:> so 



4^^¥6-9 0 3 5 1 

8 

m^tmmzy'-~^^—7.^^^y3iV>mx3b^o m7\z 

[0 0 3 8] ffiif^SrSi^g-rsa:. R GBO^>?:$^;i/m# 

T, H. V, c<r>^m^^^f)^^^^'7>t)vmmm^z 

mmi^mM'^m:f^mm^m\z&t&T^Lmz, mttmm 
<D^mzMF^i^r:immz'::>\^^x<D$^mmo)EEmt:mmw 
^^m^7 2a:>y''-i5^^m^^xmffT^. ^(Dmttv* 
\tmi^^^s^7 oib^^(Dm^ctmzmmm&^7 3 

mmj£m^mijmm(omm^mzM^-hft$^mm(OEEm 

7&tS^«!R'te»i^lK7 4tC*&ift5$n;/h#tt5^-^=&||V:^T 
^frStiSo i::<^5^SJEfl&ffi7 3;5^^<D^^OBE^m:^ 

ai:^H(i, m2^^^m7 5\zxtt^ti, :zz,xmi]m 

[0 0 3 9] 0 8 ttlllfe7'-^^T>ir;V^g?i^»C^S 

-r^-^fCfe^iftSBS 5«. X^•V':^8 0t3*5V^T%^U 
;rcRGB?-^*tX:/3-rSi:^a65^-:/;P8 5 a»Cl^5t 
$ nni^fSc^m^^x RG B 7^-^ ^■T>ir;^j^|g?^l;:^ 

8 5(C^3l>T. L* a*b*ffij^5^^fc«L*u* V* 

So 

[0 0 4 0] JilHoe^ftlSS 5T^^^S7"-:/;^8 5 
afi, 0 8CDB. tC^t-«J^(CcfcD^«)^nSo B. (C 

^:?-8 0*>e»^^^e»nTRGB5^-^8 27&t^^ -1^ 
»»tiJ658 4ICA:^t"S, ;^^W^^/^8 KDSOfe^^- 

£aeK8 4{zA;^$nso - m^mms^s 4\m^5' 
a\z^m^tu -tiBA. rc^'r6*«eR8 5tc<j:s^^ 

[0 04 1] 

mi] :^^m<ommm^^x$>^o 
[02] mmm(Di^7s7-Am^mx^^o 
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13] -^y^jvmm^o^mmmT^^o 

14] L5!ea*b*. L*u*v* 
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